
























































10. This analysis also indicates that emergency winter feeding· of deer is not 
feasible in the Rainy River, Itasca, and Mille Lacs DMUs due to the 
difficulty in locating and accessing large numbers of deer in these 
forest DMUs and the limited availability of volunteers in these Units. 
Forest deer populations are better able to withstand and recover from 
severe winters than farmland populations because of generally higher deer 
densities and greater food availability. This analysis has shown that 
the 1989 feeding program was not able to reach a high enough proportion 
of deer to result in significant deer population increases in these Units 
and the cost for the small addition to deer populations the following 
fall was excessive. 

11. Results of this analysis show that feeding may be feasible in the 
Superior DMU. Deer in this Unit are very concentrated in traditional 
wintering areas and extensive recreational deer feeding, already takes 
p 1 ace along the North Shore of Lake Superior each year. Feeding 
efficiency is higher in this unit because a higher proportion of deer can 
be reached in these concentration areas. However, deer are absent from 
much of this unit due to deteriorating habitat conditions for deer and 
supplemental and emergency feeding of deer may act to artificially 
maintain deer populations.in this unit. Consequently, the advisability 
of feeding deer in this DMU is questionable. 

12. It is not possible to assess the feasibility of feeding deer in the Big 
Woods DMU in this analysis because the availability of feed was not 
uniform in this area. This was due to the fact that the southern 
boundary of the emergency feeding program bisected this Unit and the 
amount of feeding that took place was not the maximum possible. However, 
accessibility of deer is similar to the Agassiz Unit and it is 
anticipated that the feasibility of feeding in the Big Woods DMU would 
be similar to this unit. 

13. In those areas where state-funded feeding programs are not feasible and 
justified, privately funded feeding efforts can benefit small, local deer 
populations. 

RECOMMENDATIONS 

1. Future state-funded winter deer feeding programs in the northern part of 
the state should only be in the Red River, Agassiz, northern 
Prairie, and possibly the Big Woods DMUs, and only when the Department 
determines that weather and/or food conditions warrant such an action. 

2. Future state-funded winter deer feeding programs must use volunteers for 
distribution of feed to deer. Feeding programs should be initiated as 
late in winter as possible to reduce costs and maintain volunteer effort 
while still providing benefits to deer populations. 

3. State-funded feeding programs should be designed to supplement, rather 
than replace, private feeding efforts. A survey should be undertaken to 
determine the extent of private feeding activities in the various areas 
of the state. 
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4. During severe winters where state-funded feeding programs are not 
warranted, the DNR should assist private individuals and groups 
interested in feeding by ·providing information on the location of deer 
concentrations and information concerning how, when, and what to feed. 

5. Monitoring of deer conditions and deer populations during winter should 
be intensified, and research on new techniques and strategies to assess 
the effect of winter weather on deer survival and deer populations should 
be developed. 

6. Efforts to improve and protect both summer and winter deer habitat should 
be expanded to mitigate the effects of winter weather and reduce the need 
+n ;mnlomnnt foorHnn nV'nnY'~rnc:- Llrfriitinn~l V'AC'A;:iV'rh c:-hn11lrl h(l 11nrlAV't::ilton 

to determine the cost~effectiveness of deer habitat improvement projects 
and their effect on winter deer survival and fawn production, so that 
2further assessments can be made regarding future directions for deer 
management in the state. · 

7. Deer populations should continue to be managed at appropriate levels to 
minimize damage to agricultural crops, natural foods, and cover, and to 
allow deer populations to recover quickly from severe winters. 

8. Efforts to educate the public on deer feeding issues, and deer biology 
and management should be increased. 

9. The findings of this report should be incorporated into an emergency deer 
feeding policy that would guide future decisions concerning winter 
feeding. 
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Appendix 1. Section of Wildlife Operational Deer Feeding Plan. 

I. Status 

Operational Pl an 
Deer Emergency Feeding Project 

Winter 1989 
Section of Wildlife 

Snow depths in excess of 18 inches have persisted in much of northern 
Minnesota since late December. This combined with extended sub zero 
temperatures indicates that an exten~ive feeding program by March 1st is very 
probable. It will require strong commitment of the Section's northern field 
staff, along with the help of hundreds of volunteers to distribute pellitized 
deer feed, and $450,000 (assuming we try to reach 10 percent of the herd). 
This will require excellent coordination, communication and cooperation. 

II. Background 

By January 10, 1989, snow depths of 24 to 30 inches were recorded in much 
of the northern deer range, north of a line roughly from central Pine County 
due west to central Wilkin County with even greater depths in northern Cass 
and Itasca Counties, along the north shore, and in the western fringes of the 
Red River Valley ranged from 6 to 18 inches more (See Appendix 1). Because 
extreme snow depths occurred earlier than normal, the potent i a 1 need for 
artificial feeding increased. A DNR news release dated January 12, indicated 
the need for concern; stated the Department's intention to increase monitoring 
and to improve access, and emphasized that it is important not to begin 
feeding efforts until needed. (See Appendix 2). 

From the January 23 through January 31, 8 days of unusually mild 
temperatures (high reported in Bemidji to 40° F.) occurred across the state. 
This extended warmth reduced snowdepths by up to 1 foot in some areas; most 
notably in northern Cass and Itasca Counties (See Appendix 3). It was hoped 
that in addition to this reduction in depth, the snow would have compacted so 
that deer movement would be less restricted. Unfortunately, penetrometer 
readings throughout t he northern deer range indicate that the existing 
snowpack gives very little support to deer, so deer movement remains quite 
restricted (See Appendix 4). 

An estimated total winter population of 475,000 deer is affected by the 
deep snow conditions. Of that total, approximately 20,000 deer in the Red 
River and Agassiz Deer Management Units (northwest prairie and transition 
areas) must also contend with poor cover and food conditions because the 1988 
drought reduced crop yields and allowed for more fall plowing. 

During a normal winter, approximately 17% of the deer herd perishes, 
primarily affecting the previous years fawns. During a severe winter with 
deep snows and extreme cold, such as we are now experiencing, the mortality 
rate may reach or exceed 35%, again primarily affecting fawns (See Appendix 
5). The number of antlerless deer permits (quota) offered during hunting 
season is annually adjusted for these changing rates of winter mortality, so 
that reduced harvest of does ·and fawns allows the herd to rebuild to goal 
levels as soon as biologically possible after a severe winter. 
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On January 24, 1989, $125,000 of Deer-Bear Management money that is 
annually set aside for deer feeding or depredation emergencies was released 
to the three northern DNR Regions. This money was authorized for locating 
deer concentrations and monitoring deer conditions, plowing trails, and local 
purchases of deer feed in the event that feed was needed prior to the shipment 
from large vendors (See Appendix 6). Most of this money will be spent before 
March 1. Therefore, the Section of Wildlife intends to seek an advance 
appropriation of $250, 000 on next biennium's deer-bear feeding money. If 
feeding occurs throughout the northern part of the state and extends through 
April 15, an additional $250,000 special appropriation from the legislature 
may be needed (assuming our objective is maintained). 

To provide adequate feed to not less than 10 percent and 50 percent of 
the wintering deer herds in the northern forest and northern prairie regions, 
respectively. 

IV. Project Priority 

Section of Wildlife staff must prepare for an extensive feeding program. 
Because it will require considerable area and regional planning, coordination 
with volunteers, monitoring, access improvement and the distribution of feed, 
this project must receive the highest priority. 

V. Timing 

We should be ready to begin feeding on February 24th in the highest 
priority sites. Regional Coordinators are responsible for supplying these 
depots first. Vendors should be notified by the Regional Coordinators of 
these priorities. All other locations should be ready by March 3. Fridays 
were selected to make maximum use of volunteer services, including volunteers 
who will travel from other portions of the state for the first weekend of 
effort. When the decision is made to begin feeding, notice will be provided 
to the Regions by Fax before this notice is released to the media. 

VI. Coordination/Organization 

A. The establishment of clear lines of communication and defined roles and 
responsibilities is essential to maximize the effectiveness of a feeding 
program and to minimize misinformation. These will be structured as follows: 

Project Coordinator - LeRoy Rdtske (Backup - Bremicker) 612-296-3344 

Region Coordinators 1 Leon Johnson - Backup, Rob Naplin 
(See Appendix 7) 2 Ken Kramer - Backup, Bob Chesness 

3 Dennis Hanson - Backup, Henry Wulf 

Area Coordinators 1 all area and unit managers except Scharf 
(See Appendix 7) and Larson 

2 all area managers 
3 a 11 area and unit managers except Maurer 

and Schad 
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Lines of Communication 

Area and Units must contact Regional Coordinators, Regional Coordinators will 
contact Rutske. 

B. Additional Personnel 

Regional 1, 2, and 3 managers should reassign staff as needed. Regions 
1, 2 and 3 requests for additional staff should be made through the Operations 
Manager. 

VII. Monitoring 

Increased aerial, ground, weather and snow monitoring began on January 
17th. Area and major unit observations must continue to be submitted to 
Regional Coordinators by Friday of each week. Regional coordinators should 
compile this information and Fax it to St. Paul, before 12:00 noon each 
Fri day. Lenarz should continue to receive snow depth and penetrometer 
readings from area managers by telephone on each Monday and Fax this 
information the same day to St. Paul. Deer Winter Condition Continuing 
Evaluation forms were sent to Regional Coordinators earlier and should 
continue to be forwarded to St. Paul through the Regional Coordinator. 

VIII. Access Development/Improvement 

Because wintering deer are widely scattered and movements are very 
restricted, considerable effort must be made to improve access to potential 
feeding sites. In addition to the use of Wildlife and other Division 
equipment, DOT has provided a list of contractors that are already under State 
contract. A list and instructions on how to use these contractors is attached 
(See Appendix 8). 

Contact will be made by the Central Office on February 6 for the use of 
some National Guard Units. It is hoped that they will see this as an 
opportunity for additional training experience and will make their equipment 
and manpower available. Because most units mobilize on weekends, we expect 
that advance contact and planning with area or regional staff will be needed 
once the go ahead is given. Central office will supply the list of units and 
contact persons to regional coordinators as soon as possible. 

IX. Volunteers 

Snowmobile clubs wi 11 be contacted by the Central Office through the 
media and their statewide telephone network after the decision to feed is 
made. Deer hunters in each group or club will be encouraged to take the lead 
and organize volunteer trips to northern regions to improve access and 
transport feed into th~ areas they hunt. 

Areas and Regions are encouraged to continue planning meetings with local 
MDHA and other sportsmen's clubs. Each area must establish for itself its 
priority feeding sites and volunteer network. To ensure the best use of 
volunteers and feed distribution, we require that feed be distributed from 
depots on Fridays along with other times of your choice. 
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Areas and regions are also encouraged to find someone to volunteer their 
time to handle telephone calls from the public. Once this extensive feeding 
project starts, it is essentiall that field personnel time be devoted to 
making sure access is provided and that feed is properly distributed. 

The "Need to Feed" leaflet will be completed soon and sent to areas. It 
can be given to volunteers. 

Volunteers from the southern and metro areas will need a regional contact 
person who is not a Section of Wildlife staff person. Most wildlife staff 
time is expected to be consumed elsewhere. The regional I & E specialist is 
recommended. Regional Coordinators should work out these details with the 
Reaional Administrators. Reaardless of who is assianed bv the Reaion nrovidP 
the name and telephone number to Rutske by Tuesday, February 21. Central 
office will prepare a news release for February 22 statewide release, that 
will notify volunteers of what work needs to be done, feed depot locations, 
and dates that feed will be available. A complete statewide list of feed 
depots wi 11 be forwarded to Regional Coordinators soon. A partial list is 
attached to the bid (See Appendix 9). 

X. Feed 

Southern Service Center sent bids to potent i a 1 vendors on Fri day, 
February 3. Bid opening is scheduled for February 16. Vendors were allowed 
to bid on 1, 2 or all 3 regions. The intention is to have 1 vendor assigned 
to each region. Vendors have 7 days after their bid is selected to begin 
shipments. Regional coordinators will be notified on February 17 of who was 
selected and who their vendor will be. 

Regional Coordinators will be responsible for working with vendors and 
areas to schedule deliveries at each depot (Appendix 9). To request 
shipments, Regional Coordinators can order pellets by telephone and follow up 
order; by a DPO to the vendor. Money to cover a DPO is not required unt i 1 30 
days after the first invoice is received from the vendor. Therefore, we have 
about 30 days to supply you with additional funds after your first order is 
made. ' 

Vendors are instructed to contact the Regional Coordinator only. 

Shipments of 20 ton semi (truck loads) were requested. Bags will be on 
pa 11 ets so it may be he 1 pful to borrow or rent fork 1 i fts to un 1 oad the 
trucks. 

Areas are responsible for verifying shipment$, collecting shipping 
orders, and sending them to Regional Coordinators for payment. Funds to pay 
for the feed will be supplied to the regions when it is available. Regional 
coordinators should review the bids sent to potential vendors pertaining to 
the conditions of payments. They are responsible, along with the regional 
business manager, for making permit unless otherwise notified. 

XI. Work Unit Description 

This work unit should be used for the monitoring of our wintering 
wildlife populations, access development and improvement, the purchase and 
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distribution of feed, and other associated activities. 

Please note that this is a non-federal reimbursed unit. 

Reference: CC3 CC5 
Loe WU 
Code Code 

001 266 

XII. Donations 

A aift account has been established in St. Paul for donations to the deer 
emergency feeding. Donations will not be solicited until the decision to feed 
is made. Do not accept cash. Checks should be made out to the "Minnesota DNR 
- Deer Feeding". Donations to sportsmen's clubs or the Minnesota Deer Hunters 
Association Chapters who may have already started feeding or intend to do so 
should be encouraged. 
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Appendix 2. Description of Deer Management Units (DMU's) 

Rainy River DMU 

The Rainy River DMU represents the northwestern limit of the northern 
forest. Most of the land is poorly drained and lowland conifers predominate. 
Road access is poor and less than 6% of the land is under cultivation. Human 
populations are also very low. Spring deer population objectives range from 
10 to 20 deer/mi. 2

• 

Superior DMU 

The Superior DMU represents the northeastern 1 imit of thP nnrthPY'n 
forest. Road access is poor and less than .1% of the land is farmed. Human 
density is also low and concentrated along the North Shore of Lake Superior 
and near Ely. Spring deer population objectives range from 3 to 20 deer/mi . 2

• 

Itasca DMU 

The Itasca DMU is the largest unit in the forest and is heavily forested 
with less than 5% of the land ~nder cultivation. More than half of the land 
in this unit is owned by the public. Human densities are higher than the 
Superior and Rainy River Units and is concentrated along the iron range and 
in Duluth. Road densities are also higher than the previous two units. 
Spring deer population objectives in the Itasca DMU range from 10 to 20 
deer /mi . 2 • 

Mil 1 e Lacs OMU 

The Mille Lacs DMU begins the transition from forest to farmland. About 
60% of the land is forested and 14% is ~nder cultivation. This interspersion 
of forest and cropland creates 'exce 11 ent deer ha bi tat. Over 70% of the land 
is privately owned and road access is higher than in the Itasca Unit. Spring 
deer population objectives range from 10 to 15 deer/mi. 2

• 

Agassiz DMU 

The Agassiz DMU is characterized by flat land with a mixture of farm 
fields, woodlands, and wetlands. Over 85% of the land is privately owned. 
Spring deer population goals range from 5 to 6 deer/mi .2

• 

Big Woods DMU 

This unit is made up of rolling hills with more cropland than forest. 
About 95% of the land is privately owned. Much of this unit is receiving 
increasing human densities, especially those areas near the St. Cloud and Twin 
Cities metro areas. Spring deer population objectives are from 2 to 8 
deer/mi. 2 in this Unit. 

Red River DMU 

The Red River DMU in the northwestern portion of the state is generally 
flat to rolling with a predominance of cropland interspersed with small 
woodlands and wetlands. Over 98% of the land is privately owned. Human 
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populations are low. Spring deer population objectives are 1 to 3 deer/mi. 2
• 

Prairie DMU 

This unit includes most of the west-central and southwestern parts of the 
state although only the northern portion of this unit was included in the 1989 
feeding program. Over 99% of this unit is privately owned and less than 6% 
of the land is in woodlands or wetlands. Spring deer population objectives 
in this unit are 1 to 3 deer/mi. 2

• 
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Appendix 3. 
Preprint - Will be published in Wildlife Society Bulletin, Spring 1991. 

SIMULATION OF THE EFFECTS OF EMERGENCY WINTER FEEDING 
OF WHITE-TAILED DEER 

Mark S. Lenarz, Forest Wildlife Populations and Research Group, Minnesota Department of Natural 
Resources, 1201 E. Hwy. 2, Grand Rapids, MN 55744. 

The use of large scale emergency feeding to sustain deer populations has been controversial since its 
inception in the early 1930's. Most often the feeding programs were advocated by the public but relied on 
wildlife personnel to coordinate the programs. Early opposition argued that none of the supplemental foods 
available were effective at sustaining winter stressed deer (Carhart 1943, Doman and Rasmussen 1944, Erickson 
et al. 1961). More recent research (Ullrey 1971, Karns 1979, Baker and Hobbs 1985, Ozoga and Verme 1985), 
however, has demonstrated that it is possible to maintain deer on a nutritionally balanced ration. Despite this 
fact, the effect of supplemental feeding on the dynamics of a free ranging population has not been thoroughly 
evaluated. 

In the folJowing analysis, emergency feeding was defined as the distribution of supplemental food to deer 
populations during winters when deer are perceived to be stressed. As such, emergency feeding is treated as 
a management tool used lo reduce starvation losses in late winter and in this context bears no relation to the 
year-long, ad libitum supplemental feeding carried on with many captive populations (eg. Ozoga and Verme 1982, 
Woolf and Harder 1979). 

Emergency feeding has the potential to benefit deer populations in two ways. First, feeding can reduce r winter mortality of winter-stressed deer (Baker and Hobbs 1985). Deer must survive on fat reserves accumulated 
the previous summer and fall (Mautz 1978) and supplemental feeding would slow the depletion of these reserves. 
Second, feeding can increase the survival of fawns born the following spring. Verme (1977) demonstrated that 
fetal growth is reduced in winter-stressed, pregnant does and suggested that subsequent survival of these 
under-sized fawns would be substantially reduced. Presumably, artificial feeding could maintain normal fetal 
growth and increase subsequent survival. 

Much of the debate over artificial feeding revolves around the proportion of deer that can be fed, the 
impact on total population numbers, and cost. My objective was to simulate an emergency feeding program for 
white-tailed deer (Odocoileus virginianus) that projects the outcome of feeding and identifies how population 
parameters interact with the proportion of deer fed. The simulation results are then used to examine the cost 
cff ectiveness of emergency feeding. 

METHODS 
To simulate the effect of emergency feeding, I used a deterministic model similar to that described by 

Lenarz (1987) except that the simulation began with the post harvest period (mid-November) and ended with 
the pre-harvest period (early November) the following year (Table 1). Three sex and age classes were used 
(fawns, adult females and adult males). The fawns were exposed to two levels of winter mortality. First, normal 
winter mortality (NWM), which was defined as the level of mortality that was independent of winter severity and 
represented mortality associated with predation, poaching, accidents and disease. Second, high winter mortality 
(HWM), which included NWM plus the added mortality directly attributable to a severe winter. Adults were 
exposed only to NWM. Similarly fawns born the following spring were subjected to two levels of mortality: 1) 
normal summer mortality (NSM), and 2) high summer mortality (HSM). The latter attempts to simulate 
increased neonatal mortality following a severe winter (Verme 1977). The combination of HWM and HSM was 
intended to simulate a "worst case" scenario of mortality caused by a severe winter. 
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Lenarz - Emergency Feeding of White-tailed Deer 

Table 1. Inputs and functions used in simulations. 

Winter Mortality (Mid-November to May) 
Adult NWM 
Fawn NWM 
Fawn HWM 

Summer Mortality (June to early November) 
Adult NSM 
FawnNSM 
Fawn HSM 

Normal Reproduction 
Fawns/ Adult Female (NRA) 
Fawns/Fawn Female (NFA) 

5.5% 
11.0% 
40.0% 

8.5% 
62.0% 
90.0% 

1.51 
0.09 

Pre-Fawning Population (PPP) = Post Harvest Population (PHP) Adults x NWM 
+ PHP Fawns x % Fed x NWM 
+ PHP Fawns x % Not Fed x HWM 

New Fawns (NF)= PPP Adult Does x NRA + PPP Fawn Does x NRF 

Post Harvest Population = PPP Adults and Short-Yearlings x NSM 
+ NF x % Does Fed x NSM . 
+ NF x % Does Not Fed x HSM 

2 

Fuller 1990 

Fuller 1990 

see text 

Fuller 1990 

The simulation assumed that a severe winter would result in HWM for all fawns and HSM for all fawns 
born the following spring. The mortality rate of fed fawns was lowered from HWM to NWM to simulate the 
effects of emergency feeding. This means that the survival of fed deer was independent of winter severity but 
that they were still subject to normal mortality from predation, poaching, accidents and disease. The survival 
of fawns produced by fed deer was raised from HSM to NSM to simulate increased neonate survival. Thus, 
feeding was an all-or-none phenomenon; that is, no matter how much food a deer ate, its survival (and that of 
it's offspring) was increased dramatically. In addition, the sex and age classes of deer that ate the feed were 
proportional to these classes in the population. 

Simulations were of the deer population in a 6991 km2 d.eer management subunit (Itasca NE) in 
northeastern Minnesota. Density and sex and age ratios from previous harvest management simulations (M.S. 
Lenarz, Minn. Dep. Nat. Resour. [MDNR], unpubl. report) were used for the initial population. All mortality 
rates except RSM (Table 1) were based on a telemetry study on deer in and adjacent to Itasca NE (Fuller 1990). 
HSM was arbitrarily set at 90% to include 70% neonate mortality (Verme 1977) plus an additional 20% post 
natal mortality. The reproductive rates (fetuses/doe; Table 1) used in the simulation were also taken from Fuller 
(1990) and based on car killed deer in northcentral Minnesota (P.O. Karns, MDNR, unpubl. data). The starting 
post-harvest population contained 4.9 deer /km2 including 24% adult males, 52% adult females, and 24% fawns. 

A series of simulations was run to determine the effect of feeding. In each series, the proportion fed 
ranged from 0 to 30% in 5% intervals. For benchmark purposes, it was assumed that 10% of the population 
was fed. Sensitivity analyses were also conducted to determine how changes in reproductive rate and fawn 
mortality rates effected model results. 

Two response variables were calculated to identify the effects of feeding. First, deer saved (DS) is the 
difference in numbers between a fed population and an unfed population following winter mortality (at 
pre-fawning) divided by the pre- fawning unfed population. This represents the proportion of the pre-fawning 
deer population saved by feeding. Second, deer available (DA) is similar except that the numerator is the 
difference following summer mortality (at pre-harvest) and includes DS plus the fawns saved by the increased 
neonatal survival of fed deer. As such, DA represents the increase in deer numbers available for harvest 
compared to the number if feeding had not taken place. 
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Lenarz - Emergency Feeding of White-tailed Deer 3 

RESULTS 
In this emergency feeding program, both DS and DA are a function of the proportion of deer fed (Fig. 

2). Under benchmark conditions, the pre-fawning population would be only 0.8% larger than if no feeding had 
taken place. Even if 30% of the deer were fed, the pre-fawning population would be 2.4% larger. Al 
benchmark conditions, the pre-harvest population would be only 3.1 % larger than if no feeding had taken place. 
This proportion, DA, includes both deer saved in the previous winter as well as the improved survival of neonate 
fawns. Unless a large proportion of the winter stressed deer are reached by such a program, however, the 
proportion of deer actually saved, is relatively small. 
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Fig. 1. Relationship between % deer fed and % additional deer in the pre-fawning and pre-harvest 
populations. Both are independent of starting density. 

In the Itasca NE subunit, at benchmark conditions, the pre-harvest population would contain 0.02 
additional bucks/km2 or· a total of 0.13 additional deer /km2 than if no feeding had taken place. Both DS and 
DA were independent of the starting density and if the starting population is doubled, the number of additional 
deer saved/km2 is doubled. Thus, even with a starting population of 9.8 deer/km2

, a total of only 0.27 additional 
decr/km2 would be added to the population at benchmark conditions. 

Analyses indicate that DA is relatively insensitive to changes in the reproductive rate (Fig. 3). At 
benchmark conditions and with 1.3 fawns/doe: DA is 2.8%; at 1.7 fawns/doe, DA is 3.5%, a difference of only 
0.7%. While reproductive rate is an important parameter in the model, it has little effect on DA because of the 
high levels of fawn mortality used in the simul~tions. Similarly, DA is relatively insensitive to the difference 
between NWM and HWM in fawns (Fig. 4). When HWM is 2 times NWM and with 10% feeding, DA is 2.5%; 
when the HWM/NWM ratio increases to 8, DA increases to 5.0% an increase of 2.5%. 

DISCUSSION 
Severe winter weather has been accepted as the cause of large losses in northern deer populations 

(Dahlberg and Guettinger 1956, Erickson et al 1%1.). There are very few studies, however, that document 
winter mortality levels or the variability in winter mortality as a function of winter severity. Nelson and Mech 
(1986a) determined sex and age specific mortality rates of radio-collared deer in northeastern Minnesota but did 
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Fig. 2. Relationship between % deer fed and % additional deer in pre-harvest populations. At benchmark 
conditions, 91 % docs (~2 years) are pregnant with 1.66 fawns/pregnant doe. 
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Fig. 3. Relationship between the relative magnitude of mortality during a severe winter and % additional deer 
in pre-harvest population. With a ratio of 2, fawn mortality during a severe winter is 2 times higher than in a 
"normal" winter. 

not segregate mortality according to winter severity. There was, however, a significant positive relationship 
between snow depth and wolf (Canis lupus) predation rate (the primary source of mortality) of adQ.lt and 
yearling deer (Nelson and Mech 1986b ). In more recent analyses (Nelson, pers. com.), fawn mortality was 
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almost twice as high during winters with a snow index >30 (see Nelson and Mech 1986b for snow index) than 
in years with a lower index. A study of radio-collared deer in northcental Minnesota (Fuller, 1990) found no 
significant difference in mortality rates of adult deer between winters with shallow or moderate snow (mean 
weekly snow depth December-March, 13-16cm vs 36-44). Fawn mortality differed significantly (P=0.003); 
December to May mortality was 11 % for shallow snow and 40% for moderate snow. 

There is even less quantitative information available on the effect of winter severity on neonate survival. 
Verme (1962, 1963) found that the nutritional plane of a doe, especially late in her pregnancy, greatly influences 
the growth of her fetus. Based on this inference, Verme (1977) used growth curves to predict birth weight of 
under-nourished fetuses and their probability of survival. He estimated that following mild winters, neonate 
morality averaged 10% but that following severe winters neonate mortality ranged from 50 to 68%. It should 
be noted that these rates represent losses to malnutrition and do not include other normal sources of mortality 
such as predation. poaching. disease and accidents. 

The proportion of deer fed was the most sensitive parameter in the model and is probably the most 
difficult to determine in the field. Ozoga and Verme (1985) found that supplementally-fcd deer consumed a 
mean of 1.3 kg/ day between 1 December and 15 April. An estimated 290 metric ton of feed was distributed 
to deer in Itasca NE between 1 March and 15 April 1989. At 59.8 kg/deer (1.3kg/day/dccr x 46 days), a 
maximum of 4857 deer could be fed which is 12% of the post-harvest populatiqn. Because this unrealistically 
assumes that none of the feed was wasted, the actual proportion of deer fed is, at best, similar to the 10% used 
as a benchmark value. 

The cost effectiveness of a feeding program is dependent on the value applied to the deer that are saved . 
. Daniels and Riggs (1988) recommended that the most acceptable way to measure the value of deer is with a 
willingness-to-pay value derived from hunter demand functions. Based on their recommendation, Lenarz (1988) 
estimated a value of $472/deer harvested in Minnesota. This figure represents the willingness-to-pay value for 
any deer and it is reasonable to suggest that this value would be higher for bucks. For the following calculations, 
the willingness-to-pay value for buck was arbitrarily increased by 25% to $590. 

At benchmark conditions, a total of 908 additional deer (0.13 deer /km2 x 6991 km2
) would be available 

for harvest. In Minnesota, however, deer hunting is limited to bucks-only hunting with a limited number of 
antlerless permits. Most likely, fewer antlerless permits would be allocated following a severe winter and thus 
it is unlikely that the antlerless harvest would increase as a result of feeding. The simulations indicated that 140 
additional adult bucks (.02 bucks/km2 x 6172 km2) would be available following a feeding program. Since 1982, 
the buck harvest has averaged 26% of the estimated pre-harvest adult buck population (range 23-30%). Even 
if we assume that 30% of these additional deer would be harvested, the buck harvest would increase by only 
42 bucks. Thus, for artificial feeding to be cost effective in this subunit, a maximum of $24,780 could be spent 
(42 bucks x $590/buck harvested; Fig. 5). It is important to note, however, that this assumes that 10% of the 
deer arc fed. If only 5% of the deer were fed, a maximum of $9,558 could be spent and if 30% were fed, $57,348 
could be spent. It is also important to remember that these costs include the feed as well as the logistical costs 
associated with its distribution. 

In 1989, the cost of deer feed for Itasca NE was $191/metric ton and a total of $55,390 was spent just 
for the purchase of food. While this figure does not include the logistical costs of distribution, it is clear that 
emergency feeding was not cost effective management under benchmark conditions. Emergency feeding only 

, begins to approach cost effectiveness if the willingness-to-pay value for a harvested buck is substantially higher 
($1318). If a larger proportion of deer could be fed, the cost of feed would be proportionately higher and 
emergency feeding would still not be cost effective (Fig. 5). Even if HWM was 8 times NWM and 88% of the 
fawns were lost during the winter, feeding would still not be cost effective (Fig. 6). Therefore, based on 
economics it is difficult to justify the use of emergency winter feeding as a management tool in northeastern 
Minnesota. 

SUMMARY 
An emergency feeding program for white-tailed deer was simulated that assumed that (1) deer with 

access to feed suffered normal levels of mortality, and (2) deer without access suffered much higher levels of 
mortality. The model was used to simulate the numbers and proportion of deer saved from over-winter mortality 
as well the additional fawns saved with increased neonate survival. 

The proportions deer saved (DS) and deer available {DA) in the simulated feeding program were 
positive linear functions of the proportion fed. Both DS and DA were independent of the starting density. In 
the subunit modelled, only 0.13 additional deer /km2 were available prior to the subsequent hunting season. 
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Fig. 4. Relationship between % deer fed, feed costs, and the value of additional bucks harvested. Cost of feeding 
assume& that each deer will require 59.8 kg feed between 1 March and 15 April, feed costs $191/metric tone, 
and a post harvest (pre-feeding) density of 4.9 deer /km.2

• The relationship is independent of density. 
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Fig. 6. Relationships between the relative magnitude of fawn mortality during a severe winter and the value 
of additional bucks harvested. Cost of feeding includes feed only, not logistical support. 

The simulations were relatively insensitive to changes in reproductive rate or the magnitude of mortality 
associated with a severe winter. Based on the simulations, the emergency feeding program for Itasca NE was 
not cost effective. Even with simulated 88% fawn winter mortality, it was not cost effective to feed deer. 

-39-



Lenarz - Emergency Feeding of White-tailed Deer 7 

Emergency feeding only begins to approach cost effectiveness if the value of harvested bucks is considerably 
higher than used in the comparisons. 

I 
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